The study of the forces acting on the animal in the installation for fixing with veterinary treatments. The most time consuming processes in service animals are zootechnical and veterinary treatment of sheep. During the year, it is necessary to carry out more than ten such treatments of each animal, which requires a lot of labor. Almost all animal treatments such as feed to the operator's workplace and their fixation in a convenient position for him requires significant physical effort of the operator. Therefore, today the technologies and technical means should be created to reduce labor costs for various treatments. The relevance of the problem is due to the lack of theoretical foundations and experimental data for the creation of technological equipment for fixing sheep in zootechnical and veterinary treatments. The purpose of the study is the theoretical and experimental justification of the installation for fixing sheep in zootechnical and veterinary treatments with the justification of the existing efforts on the animal, excluding injury. Developed installation and presented a scheme with two of the conveyor belts forming the grooved shape When designing the installation, the main focus was on the justification of structural elements and modes of operation from the viewpoint of eliminating the possibility of injury to the animal. The experimental studies have confirmed the correctness of the obtained analytical dependences. The obtained results will enable designers to create equipment for the fixation of sheep at the zootechnical and veterinary treatments, precluding injury to the animal and reducing labor costs.
Introduction
Sheep breeding is a complex production and economic system aimed at meeting the needs of the population in foodstuffs and industry in agricultural raw materials. In the Stavropol region, sheep breeding traditionally was a key industry in the agricultural sector of the economy. However, over the past decade in the region and in the country, the production of wool and lamb has decreased significantly, and the production of sheep breeding products has become unprofitable [1, 2] .
The most labour-intensive processes in the animal servicing are zootechnical and veterinary treatments of sheep (shearing, branding, valuation, hoof trimming, vaccination, etc.) being an integral part of the production engineering in sheep breeding.
During the year, it is necessary to carry out more than ten such treatments of each sheep which requires a lot of labour. For example, labour inputs to carry out zoo-andveterinary treatments for a year are 1360...1440 man-hour on one thousand females [3, 4] . The industry does not manufacture rigging for zoo-and-veterinary treatments, with the exception of tanks for chemical solutions [5, 6] .
Practically during all zoo-and veterinary treatments, an animal delivery to an operator and their fixation in a convenient position require considerable physical effort of the operator, which often causes injury to animals. Rough labour and its social unattractiveness is a characteristic feature of a shepherd's profession at the present time. Therefore, today technologies and means of production for sheep breeding should be created being alternative to traditional technologies with a glance to the safety of animals on the basis of high-performance, robotic equipment. Alongside with the solution of the main goal --profitable production of sheep breeding products --these projects have to solve social problems. In this direction, the work is being carried out both in our country and abroad [7, 8] .
The experimental studies of the efforts acting on an animal in the installation for fixation and sheep delivery during zoo-and-veterinary treatments were carried out at research laboratory of the FGBOU VO "Stavropol State Agrarian University".
Materials and Methods
To improve the quality of zootechnical and veterinary treatments of sheep (shearing, branding, valuation, hoof trimming, vaccination, etc.) and to increase labour productivity, we have developed and tested an installation for fixation and delivery of animals ( Fig.   1 ). When developing the installation, the main attention was paid to the justification of structural elements and modes of operation in terms of eliminating the possibility of injury to the animal [1] .
The operation of the installation is as follows. An animal enters the receiving part of the installation from the "entrance" and is delivered to the operator's area by conveyors to perform zoo-and-veterinary treatments. The location of belt conveyors at an angle to the horizon provides lifting the supporting limbs of the animal from the ground, and the V-shaped location of conveyors with an angle fixes the sheep with weigh m 1 under the action of gravity (m 1 g). Taking into account the main dimensions of a sheep (female: DOI 10.18502/kls.v4i14.5677
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AgroSMART 2019 length up to 940 mm, ram --up to 1300 mm), the length of the installation is accepted within 3.0 m, at the same time two sheep can be on the installation: one at the entrance, the second --at the exit.
The main source of effort acting in the system under consideration is the gravity of the animal being moved. 
Results and Discussion
To study the resistance forces of belts motion of conveyors, the gravity of the linear mass of sheep is determined (Fig. 2 ). 
where m 1 --weight of sheep, kg;
a --distance between sheep, m;
m --linear weight of sheep, kg/ m; g --acceleration of free fall, m/s 2 ;
q --gravity of the linear weight, N/m.
To determine the reinforcements arising during the movement of sheep by two conveyors [2] , two planes are considered: the plane of gravity I-I and the plane II-II perpendicular to the axis of the conveyors (Fig. 3 ). To determine the linear forces of the normal pressure N on the belts of the conveyors, the acting forces are projected onto the plane II-II [1] .
2 ⋅ cos ( 90 ∘ -2 ) − cos = 0, from where = cos 2 sin 2 = 1 cos 2 sin 2
The component reinforcement of the normal pressure N for one conveyor is determined in the plane II-II ( Fig. 3) through the weight of a transported sheep 2 cos = 1 ⋅ cos 2 and 1 ⋅ cos ⋅ ctg 2 2
The total resistance reinforcement of the loaded branch of the conveyor will be
where 
where K --the coefficient taking into account the resistance reinforcement of the idle running and inertial forces,
The experimental studies were carried out on a specially designed and manufactured installation; the diagram and general view are shown in Figure 4 .
The installation (Fig. 4) Graphic dependencies (Fig. 5 ) made on the basis of the experimental data show that the resistance force of the belt increases with decreasing angle between the conveyors and increasing the coefficient of belt movement on the flooring.
A significant increase of the resistance force occurs when the angle between the conveyors decreases, especially less than 90 degrees.
Therefore, in the installation design in order to reduce expenditure of energy for the drive, it is advisable to have conveyors at an angle of 90 degrees and more, and the supporting surfaces of the conveyor belts are performed using roller carriages [2] . 
Conclusion
The experimental studies of the changes in the power of the conveyor drive depending on the structural and kinematic parameters of the installation show that the relative 
